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RESEARCH PROPOSAL (29 APril 1993)

Prepared by Roy C. Sidle, USDA Forest Service
Intermountain Research Station

860 North 1200 East
Iogatt, Utah 8432L

Title: Stream Channet Qfuanges Associated with Room and Pillar Coal
Mining, Blind Canyoq Utah.

Cooperators:

Genwal Coal Company
Utah Division of Oil, Gas, & Mining
Manti-I-aSal National Forest
TerraTek
EarthFa:(
Intermountain Research Station, RWU4301, Logaq UT
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Objectives:

A Quanti$, changes in stream channel profiles (both lorytudinal and ctoss-
rirtionut; rehtld to subsidence following removal of underground coal pillars.

B. Quanti$ changes in channel features, including erosiorq related to mining
activities.

Background:

Underground coal mining is often associated with adverse environmental impacts

because of subsidence. Subsidence can cause loss of productive land (Guither, 1986),
damage to underground pipelines (Hucka et al., 1986) and above-ground-structures

6anJshig e,lgTll,decteased stability of slopes and escarpments (Shea-Albin" 1992)'
anO Oewatering oi ttt"u.t and groundwater supplies (Coe and Stowe, L984; Cifelli
and Rauch, 1986). In the western U.S., deep coal reserves are mined by one of two
underground methods: (1.) room and pillar mining; and (2) longWall mining'
Geneialty, greater depths of subsidet." und faster rates occur with longwall mining
.o111p*"i't-o room anb pillar. In the proposed investigation, room and pillar mining
techniques will be ,s"d; however, uit"imining each cross-cut coal pillars will be
t"-ouid during the "pull-back" phase of operations (RJ. Marshall, Genwal Coal Co.,
personal comniunicuiio.\ 1993): Thus, subsideoce will occur very quickly, similar to
longwall mioing.

No effects of undergfound mining on surface waters and stream channels have
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been documented in Utah. Changes in channel relief and morpholory could
affect water and sediment routing. Additionally, tension cracls that may
develop could alter flow pathJ and interconnectivity of surface and
groundwater. Answers to theie questions are needed to assess the feasibitity
of mining under streams.

Site Characteristics:

The study area that will be undermined and subsided is in the upper reaches of Blind
Canyorl an east-facing watershed that drains into Huntington Creekt The upper
reaches of stream in nninO Canyon are likely not perennial. Estimated contributing
area in the upper reaches of niinO Canyon(tne pbrtion which will be undermined)
is 350 acres. Average channel gradient in the upper basin k27Vo. Canyon sideslope
gradients are typically 65%. Surface elevation within the upper bTio ranges from
6lZO to 10,743 tlet. ifte channel reach within the subsidence zone is approximately
3660 feet in length and tle surveyed reach will extend downstream anotler 1500 feet
outside of the subsided area. This lower reach of unaffected channel is in the Manti-
tasal National Forest.

The Hiawatha coal seam is being extracted within the Blackhawk Formation at
depths of 700 to 1600 feet belowihe surface of the streambed. This formation is
composed of marine sedimentary roch sands, and mudstones. The deepest extraction
Aepfns correspond to the uppei reaches of the basin. Approximatd 60 to 757o of
the overburden at the Genwal Mine is sandstone deposited in relatively thick beds
(Si"hq 1993). Coal pillars will be pulled in two cross cuts (oriented approximately
parallel to tire channel) that will qruse subsidence in the Blind Canyon channel.
boal pillars in cross-cot SL will be removed in May and June of 1993 and pillars il
cross-cut 6L wilt be removed several months later. The removal of pillars in 5L will
only subside a small portion of the channel located along a north-trending b91d in
the- middle of the study area. This area will be surveyed prio{ to any subsidence
(early June 1993). Projected subsidence along the streambed is approximately 35
inches (Sinhq fllf;. Cioss-cut 6L is directty under a large portion of the channel
and thus will cause the greatest subsidence.

Additionally, a uncalibrated control channel in Crandall Calyon_will be monitored
throughout this study. Crandall Canyon is directly south of Blind Canyon and is very
siniti in geomorphic characteristics. Eventually, Genwal Coal Co. would like to
underminJportions of Crandall Canyoq thus these data would serve as a baseline
for future -ioittg operations. Most reaches of channel in Crandall Canyon have
perennial water.

Methodologr:

A The following methods witl be used to evaluate changes in channel profiles
related to surface subsidence (Objective 1):
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1. Establish 45 to 55 documented cross-sections along the study reach of
Blind Canyon. These wilt be located an average of 100 to 150 feet
apart (but not necessarily in regular interval spacing) to capture the
tp".tto- of potential subsidence in the basin related to overburden
depth differences. Cross-sections will extend outside (downstream) of
the subsided zone. A similar set of documented cross-sections will be
surveyed in the upper reaches of Crandatl Canyonwhere future mining

is planned. Channel cross-sections will be surveyed in detail with an

eolioeet's level and the Company will reference endpoints of cross-

seJtions to their permanent subsidence survey for both vertical and
horizontal control-. Channel sfuanges at specific sites will be analyzed
by a program to compute scour and filI (Noel and Sidle, 1989).

Longitudinal channel profile sfoanges related to subsidence will
dete-rmined by a thalweg survey in both drainages. Elevations will be
measured at i0 m intervats and at all knickpoints or significant steps
in the channel. Gradient sfoanges due to subsidence would affect unit

stream power and sediment transporf ultimately inlluencing channel
morphoiory. The presence and dimensions of tension cracks in and

adjacent t6the channel will be documented on the thalweg survey and

updated at each monitoring interval.

2.
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B. The following methods will be used to quantiry changes in channel features
related to mining activities:

1. Morphometric features will be surveyed along the entire length of the
studi reaches of both channels. Channel units will be classified in
order of decreasing unit stream power as cascades, riffles, glides, and
pools. Pools will-further be ciassified by Upe (e.g., plunge pools,
itt"u- jet pools, meander pools, backrrater pools, and submerged jet
pools) *o ror-ation element (e.g., roclg woody de!ris., and bank
iailures). Residual volume of all pools will be measured. Any changes
in channel features will be related to subsidence mea"siurements
(conducted by the Company) and channel cross-section changes.

2. A qualitative assessment of streambank stability for selected reaches
of both channels will be conducted using methods 5imilar to those
outlined by Sidle et al. (1993). Photographs will be taken to support
these assessments.

3. Pre-mining and post-mining landslides in Btind Canyon will be
documenteO anO dlscribed in detail. Air photos (provided annually by
the Company) will aid in this assessment.

The following data will be supplied by the Company (or their contractors) to
the Intermountain Research Station P.I.:

c.



rainfall data
streamflow and seep or spring records

.. iii3;:J;l'':l;ir*,f,T*',"J3;tr"'::.'lxffi'
VII. Project Personnel and Collaborators:

Intermountain Research Station Staff:
:

Roy C. Sidle, Supervisory Research Hydrologist, Principal Investigator
Bryan D. Williams, Senior Technician

Genwal Coal Company Staff:

R. Jay Marshall, Chief Engineer
krry Jshnseq Environmental Engineer

Manti-IaSal National Forest Staff:

charles Jankiewica District Ranger, Price Ranger District

Utah Division of Oil, Gas & Mining Staff:

Sharon Falvey, Hydrologist

EarthFa,r Engineering Inc. Staff:

Brent IC Bovee, Geologist

TerraTek Sta"ff:

Krishna P. Sinha" Geotechnical Engineer

Mtr. Time Frame and Reporting:

The study to evaluate subsidence effects in Blind Canyon d ltgo onZ{ May 1993
and is pto;".t"d to end on 30 September 1995. The following field trips are planned
to collect channel morphologl data:

Early Summer 1993 (pre-subsidence data):
lune t-5: collect OatJ in snow-free reach of Blind Canyon that will subside during
pillar removal from cross-cut 5L
June 24-July 2 (tentative): collect remaining data in Blind Canyon and Crandall
Canyon-
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I-ate September 1993 (S days): early-stage subsidence data collection; Blind Canyon
and Crandall Canyon (control).

I-ate June 1994 (8 days): post-subsidence data collection-

[.ate June 1995 (8 days): late-stage subsidence data.

An interim report will be prepared by the Intermountain Research Station by 1

September l9g4 and a finaf report wili be prepared by 30 September L995. These

repor6 will be distributed to Genwal Coat Co., Utah Div. of Oil, Gas & Mining'

TenaTelq EarthFa;g and the Manti-IaSal National Forest. Any changes in the

overall study plan must be agreed to by both Genwal Coal Co. and the

Intermountuio Reseatch Station P-rincipal Investigator. Detailed technical papers on

this research project will be published in appropriate scientific journals; the

Company's contributions will be acknowledged.

Environmental Stipulations:

All questions of NEPA compliance will be addressed by the Company and

DOGM (State of Utah).
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Budget (According to Genwal Coal Company's Fiscal Year)

24 May L993 - 1 July 1993

Field Trip Expenses (2), including preparation:
- Salaries
-- Per diem
- Vehicle & travel expenses

Supplies
Administrative overh ead (79Vo)

suB TOTAL (F.Y 1993)

1 July L993 - 1 July 1994

Field Trip Expenses (2), including preparation:
- Salaries
- Per diem
- Vehicle & travel expenses

Data Analysis (salaries):
Travel (meetings/presentation of results):
Supplies:
Computer costs:
Admini56ative Overhead (19Vo)

suB ToTAL (FY 1994)

Genwal Coal INT
contribution contribution

$6821
4t25
523
300 500

2?36 ----

$14005 $9581

$8656

425

$758s
5280
601

Y:

$8829

225
9598
1000
500
500
-.::-

200
500

3493
$21879 s20652



1 July L994 - 1 July 1995

Field Trip Expenses (L), including preparation:
.. Salaries
-- Per diem
- Vehicle & travel expenses

Data Analysis (salaries):
Supplies:
Computer costs:
Report preparation:
Administrative Overhead (19 Vo) :

suB TOTAL (FY 199s)

1 July L995 - 30 September 1995

Data Analysis (salaries):
Computer costs:
Finat Report Preparation:
Publication in scientific journals:
Travel (meetings/presentation of results)
Administrative Overhead :

suB TOTAL (late 1995) $4433

TOTAL BUDGET (24 MAY 1993 to 30 SEPT. 1995): $55p6S

$4022
2856
438

3511
200
300
L8?S
2499

$4680

200
5213
200
500
2340

$15651 $13133

$4170
300

3120
700

$1900

t825

-tn*

$8290

$51,656


